Background. To provide data on the use of anti-cyclic citrullinated peptide antibody (anti-CCP) and other routinely used clinical parameters and to assess the impact of anti-CCP status on therapeutic decisions, an observational study was conducted in patients with rheumatoid arthritis (RA).
INTRODUCTION
Rheumatoid arthritis (RA), which affects 0.3% to 1% of the population (1) , is an autoimmune disease characterised by chronic synovial inflammation. The inflammation from RA causes joint destruction and bone erosions that eventually lead to functional disability (2, 3) . Joint damage occurs at the early stages of the disease. Approximately 75% of patients with early stage disease have joint erosions; the first erosions usually develop during the first two years of RA (4) .
To prevent irreversible joint damage, early diagnosis and treatment initiation within the first three months of disease onset is essential (5) . In patients with RA, early therapy with combinations of conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) may delay the development of joint damage for several years (5) (6) (7) .
The importance of early disease-modifying treatment is emphasized in the updated recommendations from the European League Against Rheumatism (EULAR) for the management of early arthritis. As first-line treatment, EULAR recommends the csDMARD methotrexate in combination with short-term glucocorticoids. If this strategy is unsuccessful, switching to or adding another csDMARD is suggested for patients without unfavourable prognostic markers. For patients with unfavourable prognostic markers, adding a biologic disease-modifying antirheumatic drug (bDMARD) or Janus Kinase (Jak) inhibitor is recommended (8) . Unfavourable RA prognostic factors include a moderate to high disease activity state, high acute phase reactant levels, a high number of swollen joint counts, the presence of rheumatoid factor (RF) and/or anti-citrullinated protein antibodies (ACPAs), the presence of early erosions, and the failure of two or more csDMARDs (8) .
In countries where patients have limited access to expensive innovative medicines (i.e., bDMARDs), new markers or combinations of existing laboratory and clinical tools are of special importance for the identification of patients with the worst prognosis who would benefit most from an individualised treatment. RF, an autoantibody that reacts with the Fc part of immunoglobulin G (IgG), has been used as a serological marker for the diagnosis and prognosis of RA for several decades (9) . However, RF is not specific for RA; it is found in 5% of healthy individuals and in 10% to 20% of individuals older than 65 years. Besides, RFs are of low titre in the early stages of disease (10) . Continuing the search for more specific RA markers, it has been discovered that patients with RA produce antibodies to peptides or proteins containing citrulline, a modified form of the amino acid arginine, referred to as ACPAs (11) . Currently, the most well-known and established test is one that measures antibodies directed to anti-cyclic citrullinated peptides (anti-CCPs). Because the anti-CCP test is extremely specific for RA, is present early in disease, and predicts the erosive states of disease, it is considered to be a good serologic marker for RA (10) . A large body of evidence shows that anti-CCP antibodies are more specific than RF for diagnosing RA, including in the early stages of the disease (12) . Since 2010, the anti-CCP test has been established as an accepted RA diagnostic criterion (13) . However, the utility of determining the anti-CCP antibody status of a patient over the course of the disease, as well as its role in the clinical decision-making process, has not yet been fully elucidated. A meta-analysis of 14 studies involving 5561 patients with RA concluded that neither the RF nor the anti-CCP status in patients with RA was associated with a clinical response to anti-tumour necrosis factor (TNF)-α treatment (14) .
To provide data on the use of anti-CCP testing and other clinical parameters currently used in routine care and to assess the impact of known anti-CCP status on clinical decision-making and the management of patients with RA, a large observational study was conducted in Hungary, Romania, Estonia, Lithuania, and Croatia (15) . Here we present the data collected in Lithuania.
METHODS
This was a multi-centre, international, observational study conducted in Hungary, Romania, Estonia, Lithuania, and Croatia from 2008 to 2011. The protocol of the study was reviewed and approved by the national ethics committees. Participating physicians were selected based on their clinical practice and their ability to recruit a minimum of ten patients during the enrolment period. Random selection procedures were applied to ensure appropriate regional representations. In Lithuania, four health care centres participated: Vilnius University Hospital Santaros Klinikos, Hospital of the Lithuanian University of Health Sciences Kauno klinikos, Klaipėda University Hospital, and Panevėžys State Hospital.
To be eligible for the study, subjects had to be adult patients (≥18 years), diagnosed with RA within the previous six months, disease activity >5.1 on the Disease Activity Score 28 joints (DAS28) assessment, known anti-CCP status (positive or negative), and availability for up to 12 months for follow-up. All subjects signed written informed consent. Exclusion criteria included the following: unknown anti-CCP status; any condition preventing participation in the study and completion of the study procedures, including language limitation; and unwillingness to provide informed consent.
After enrolment, the patients were followed for 12 months. The study comprised five visits: a baseline visit (month 0) and four subsequent follow-up visits (months 3, 6, 9, and 12). Data collection was based on the review of medical records and routine examination of the subjects. Treatment was left to the discretion of the treating physician. No laboratory evaluations or diagnostic procedures specifically for the purposes of the study were performed. Medical records were reviewed to collect relevant demographic information, medical history, physical examination (weight, height, blood pressure, heart rate), and joint structure data as measured radiographically. The following information was also recorded: disease activity assessed by the DAS28 and its distinct items (i.e., tender joint count (TJC) and swollen joint counts (SJC)) and laboratory test results, such as RF, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), and anti-CCP antibodies. Further, patients were asked to complete the Health Assessment Questionnaire -Disability Index (HAQ-DI) to assess physical function and health-related quality of life, and the Patient Global Assessment (PGA) of disease activity using a visual analogue scale (VAS). Antirheumatic drug therapy was also documented at each visit. Physicians recorded relevant data into standardized case report forms. At each visit, physicians were asked to rank the importance of the anti-CCP results on their therapeutic decisions.
At the end of the study, physicians again ranked the importance of the anti-CCP results and were also asked additional questions, including what other factors (possible answers were as follows: multi-articular expanding, general symptoms (fever), patients subjective complains, duration of morning stiffness, presence of rheumatoid nodules, significantly accelerated sedimentation rate, significantly increased CRP, presence of erosions, RF status, and presence of shared epitope) were more important than the anti-CCP status in their decision-making process and what their decisions would have been if the anti-CCP status had been the opposite of what was observed.
The primary study outcome variables were: (1) importance of anti-CCP results in the therapeutic decision-making process, (2) changes in the importance of anti-CCP, (3) factors considered more important than the importance of anti-CCP, and (4) decision if the anti-CCP status was opposite.
The descriptive statistics and statistical tests for group comparisons were applied for data analysis. The medians of two dependent samples were compared using a nonparametric Wilcoxon signedrank test, whereas proportions were compared using McNemar's test. Statistical differences were interpreted at a 5% (two-sided) significance level. The statistical software package SPSS version 20 (IBM Corp, Armonk, NY, USA) was used for data analysis.
RESULTS
A total of 942 patients were enrolled into this study in five participating countries. In Lithuania, 67 patients were enrolled; of these patients, 54 (80.6%) attended the follow-up visit 4 (Month 12).
There were 56 women (83.6%) in the study; the mean age of study participants was 52.4 years. Most of the patients (84.1%) had a prior medical history relating to at least one organ system, with musculoskeletal (i.e., other than RA; 22.1%) and cardiovascular (17.6%) diseases being the most frequently reported (Table 1) . Of 67 patients, 62 (92.5%) had a positive anti-CCP result at baseline (median, 103.9 IU/mL) and 62 patients (92.5%) were RF positive (median, 60.2 IU/mL; Table 2 ).
Within the 12-month observation period, most of the objective laboratory and clinical parameters (anti-CCP, ESR, TJC, SJC), as well as subjective patient self-assessment parameters (duration of morning stiffness, PGA VAS, and HAQ-DI scores) decreased. The median DAS28 value decreased from 6.4 at baseline to 3.4 at the end of the study observation. At the end of the study, 15 of 54 patients (27.8%) who attended the last study visit were in remission (DAS28 <2.6), but 12 patients (22.2%) still had high disease activity (DAS28 >5.1; Table 2 ). At the end of the study, anti-CCP was measured in 37 patients; 25 still had positive anti-CCP results. These patients had a tendency to have a higher RF and a higher TJC at baseline compared with patients with negative anti-CCP results (the demographic characteristics and disease activity parameters of these patients are presented in Table 3 ). There was a significant decrease in median values in most of the laboratory assessments (CRP, ESR), clinical assessments (TJC, SJC, DAS28), and patients' self-assessments (morning stiffness, PGA VAS, HAQ-DI) for the patients who had available data on disease activity for the comparative analysis. The median anti-CCP decreased from 123.0 to 71.4 IU/mL; however, this difference was not significant (Table 4) .
At enrolment, 64 patients (95.5%) were treated with csDMARDs; 53 (79.1%) of them received methotrexate as monotherapy or as a part of a combination treatment. During the study, changes in csDMARD monotherapy and combination therapy were assessed. Only three patients received treatment with bDMARDs (infliximab). The proportions of the patients receiving other drugs (i.e., glucocorticoids, nonsteroidal anti-inflammatory drugs, etc.) remained similar throughout the study (Table 2) .
At the beginning of the study, physicians considered anti-CCP results to be important in their decision-making process for the majority of patients (87.0%); it was ranked as of "highest possible importance" or of "significant importance. " The importance of the anti-CCP results in the therapeutic decision-making process did not change significantly throughout the study (Table 5) . Overall, the importance remained unchanged for the majority of patients (n = 30; 55.6%), while most of the increases (n = 7) or decreases (n = 13) were one point on the 5-point scale ranging from "No importance at all" to "Highest possible importance. " No relationship between disease activity parameters and the physician's judgement of anti-CCP importance was observed at baseline. At the end of the study, the perceived importance of anti-CCP status tended to be higher in patients with more active disease. Namely, anti-CCP results were ranked as of the "highest possible importance" in eight patients that had a higher median number of tender and swollen joints and higher DAS28, PGA VAS, and HAQ-DI scores compared with patients for whom the anti-CCP result was ranked as less important (Table 6) .
After one year of the study, rheumatologists indicated factors that were considered more important than the anti-CCP results. For more than 50% of patients, the presence of erosions, significantly increased CRP, the duration of morning stiffness, multi-articular expanding, and RF status were considered more important (Table 7) .
For nearly half of the patients who completed one year of observation (n = 26; 48.1%), physicians would not have done anything different if the patient had an anti-CCP result opposite to what was observed at baseline. For four patients (7.4%), physicians would have changed their therapeutic approach, and for six patients (11.1%), physicians would have required further observations for decision-making. 
DISCUSSION
Anti-CCP has been shown to be an important serologic marker for the early diagnosis of RA, a differential diagnosis between RA and other rheumatic or immune diseases, as well as a prognosis of radiologic damage and progression (16) . In addition to a role in the diagnosis, the measurement of serologic RA markers over the course of treatment may be used to assess treatment outcomes. Up until now, contradictory results have been reported regarding the response of the anti-CCP autoantibody system to RA treatment. Most of studies presented results in patients receiving treatment with bDMARDs (9, 14, 17) , whereas studies regarding anti-CCP dynamics in patients with early RA receiving treatment with csDMARD therapy are still rare. This study assessed the impact of known anti-CCP status on clinical decision-making and the management of patients with RA in routine care. Patients in Lithuanian rheumatology centres were mostly treated with csDMARDs; only a few patients received bDMARD therapy. This approach is consistent with EULAR recommendations on the first-line treatment of patients with RA (8) . Due to the strict biologic therapy reimbursement policy, which restricts the prescription of bDMARDs in the early stages of RA, the possibilities to control disease activity using these medicines were limited. The Finnish Rheumatoid Arthritis Combination Therapy trial (FIN-RACo) indicated that csDMARD combination therapy is effective in patients with early RA (18) . Thus, this treatment regimen could be used as an alternative treatment strategy to achieve remission in the early stages of RA. Throughout the 12 months of our study period, significant improvement was observed in CRP, ESR, joint swelling, and tenderness. The patients' subjective assessments improved as well. Anti-CCP levels were reduced during the course of treatment, but not significantly. According to the DAS28, 15 patients (27.8%) had remission (DAS28 <2.6) or decreased disease activity; however, 12 patients (22.2%) still had high disease activity. In selected rheumatology centres in Lithuania rheumatologists believed that anti-CCP results were "significant" or even of the "highest possible importance" for clinical decision-making for most patients (87%). Clinical opinion about the importance of anti-CCP results did not significantly change over the duration of the study. Despite the perceived importance of the anti-CCP status, physicians stated that their clinical decisions would not be different if the anti-CCP status was opposite in nearly half of the study patients. The fact that the perceived importance of the anti-CCP status at the end of the study tended to be higher in Anti-CCP, anti-cyclic citrullinated peptide; CRP, C-reactive protein; RF, rheumatoid factor. * Percentages were calculated based on the number of patients with available Visit 4 data (n = 54).
** Ranked by physicians of significant importance or highest possible importance.
patients with more active disease, whereas no such tendency was observed at baseline is an interesting finding. In our study, after one year of patient treatment, the presence of erosions, significantly increased CRP, the duration of morning stiffness, multi-articular expanding, and RF status were considered more important factors than anti-CCP results. Since the importance of these factors was rated only at the end of the study, we were not able to investigate if there were any changes in their perceived importance over the course of treatment. It might be that physicians assessed all available examinations and tests only in the cases of unsuccessful disease control, whereas the assessment of the patients with controlled disease were restricted to clinical symptoms and standard disease activity parameters. Similar results were reported from all five countries in which this study was conducted (Hungary, Romania, Estonia, Lithuania, and Croatia). Traditional inflammatory measures were more influential, whereas the anti-CCP status was considered as an important factor in treatment decisions for slightly more than half of the patients (58%) (15) .
As the anti-CCP status was tested in only approximately half of the patients at the end of the study, the assessment of its importance in the decision-making process needs to be interpreted with caution. Due to the small number of participating sites and the small sample size, the trends observed in this study should be tested in a larger study to confirm these findings.
CONCLUSIONS
Rheumatologists from selected study centres in Lithuania considered anti-CCP results of high importance for clinical decisions in the management of patients with RA. Nevertheless, after one year of treatment of RA, the presence of erosions, significantly increased CRP, the duration of morning stiffness, multi-articular expanding, and RF status were considered more important factors than anti-CCP results. The study revealed that decision-making process in the management of RA was based on multifactorial data. The role of anti-CCP as a single test in influencing decisions in the treatment of RA needs to be studied further.
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